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RESOLUTION NO. 75-226 
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF 


ESCONDIDO, CALIFORNIA, ADOPTING A SEISMIC SAFETY 
ELEMENT OF THE GENERAL PLAN OP -THEaC LILY sor 


ESCONDIDO. 

WHEREAS, the Planning Commission of the City LOL 
Escondido has, by Planning Commission Resolution No. 2743, 
approved a Seismic Safety Element of the General Plan after 
holding duly noticed public hearings thereon; and 

WHEREAS, this City Council has ela a public hearing 
after due and legal notice thereof as required by law; and 

WHEREAS, this City Council is desirous at this time 
and deems it to be in the best public interest to so approve 
Said Seismic Safety Element; 

NOW, THEREFORE, BE IT RESOLVED by the City Council of 
Roe. GiGvaG © Escondido, California, as follows: 

1. That the above recitations are true and correct. 

2. That, upon due consideration of all the evidence 
submitted, said Seismic Safety Element of the General Plan of 
the City of Escondido’ i's hereby adopted. 

PASSED, ADOPTED AND APPROVED by the City Council of the 
City of Escondido, California, at a regular meeting thereof 


ensem loth day ‘or “October, -1975; 


AYES : Councilmen: Boyce Harmon, Linthicum, Roberts, -Skuba 
NOES: =*Councilmen: None 
ABSENT: Councilmen: None 

APPROVED: 
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GORRAINE, H.. BOYCE, . yor 


City ol Escondido, California 
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RESOLUTION NO. 2743 


RESOLUTION OF THE PLANNING COMMISSICGN OF VHE CITY OF 
Lal ay 


ESCONDIDO RECOMMENDING THE ADOPTION OF THE ee 
SAFETY ELEMENT, AN ELEMENT OF THE GENERAL PLPg 
THE CITY (0k ESCONDIDO, COUNTY GF SAN OIEGG, STATE CF 
CALIFORNIA. 


WHEREAS, on August 26, 1975, the Plannina Comnission did hold a 
public hearing to consider recommending to the City Council the adoption of 
the Seismic Safety Element, an Element of the General Plan. ja the City of 
Escondido; and 

WHEREAS, a notice of hearing to consider the adoption of the 
Seismic Safety Element, an Element of the General Plan, pursuant to the pro- 
visions of Section 65302.1, Article 5 of the Government Code, was published in 
the Times Advocate, a newspaper of general circulation nublished in the City 
a Escondido, and the Affidavit of Publication is on file in the records of 
the Planning Commission; ana 

WHEREAS, the Pianning Commission has completed stuaies for tne 
Seismic Safety nlan within and around tne City of Escondido as prenarea by the 
Planning Departmane; and 

WHEREAS, the State of California has enacted the Planning and Zontrea 
Law wnich provides for the adoption of general plans and separate ciaments; 
and 

WHEREAS , after notice given as required by law, one Public tearing 
was held on August 26, 1975 to consider the adoption of the "Seismic Safety 
Element" an element of the General Plan, and said hearing was continued to 
September 23, 1975. 

NOW THEREFORE, BE IT RESOLVED by the Planning Commission of the 
City of Escondido that it hereby adopts and recommends for approval to the 
City Council the "Seismic Safety Element, an Element of the General Plan." 

PASSED, ADOPTED AND APPROVED by a majority vote of the Planning 
Commission of the City of Escondido, at a recular adjourned meeting held on 


the 23rd day of September, 1975, by the following vote, to wit: 


iii 


$4 ba. Ste tsotena= 
a nt xc3 
— aby Ao 


iia eenes Srstin1evas mire, 


ri ts fe Pedeeiiks nests sive 


% ae S43 ap Sit? fie 2: 


Seitefins Gee enthus'® = Das: 


P peeiiois SieTraoe Acc =. 


\ 


$ se fpsirs Sti 10 saansls 4 


WWE Weo) St iuT eno cua! va bes 


PAS-.EWh aS seupuh ao . ZAI 


| anit of piatbeannanss nabisner oF priread otidug 


Inge ta visited shnetsdegds 

bes -rohrbaos29 
(ASRS 

state? 


is Toinsued? am . Sneek] yistee 
\ 
to 2 uibitwh ,{. SDEES met iose To enorere 


,sisoevbA ganthT eat 


"f> (oxsrse To, sedcgenen 


‘nas’ fant to tzvEenr vis 


ot} bat , ent bnode2 


Cis onofeeemmoeld pafans¢4 oan, 


ean wriee 4. aig SOARS 


"GFestemoe £ 


ee agit CHOY Si GohT AS pe ee VTS Steere 
q6 . F222 7150 prtonety 
st PINOT ial to! Sleaze Seis | 2a se 
ISNSl TU AOladhas oft ges Bébiyiagd> fore ee 
ons 
Tipo es’ LREVID: eoese "S58 , Ch SH 


Sigrse Birnie" ais Fo fobs a4) SOF Zins 07 C\P*- iS. teapet ao) bees 
ee UStnIINO fe% Crivoad hive bas ini? fexenot sd’ Andes ae "saomoF2 
Ott £8 yecmevose 

B70. NGI rcthEGT parahel? ots ie 238) Ti . SeOTaRaT | WOW 


Co ~ 


st of TENG FIOE it aera lc at Sees a 


‘Sivhe ydeigt 27° ters ohiphosed Fo vee 


ees Povenst Sis Fo jnst5l I. oS . tage yteiée simztee® ate Tiamias ¥3T3 
| 
ag | em 7 : \th- ALES@E Ne Pee © r 4 c : _ , 
| nants 4 292 ¥e-S45 Lh © 4@ SONATA OY) OSTIOGs  Gasang ; 
Miah gi gagm ben pot fe atu 1 £ Jn ,ubPeagSes 


te 13 6nd ay bebe nce 
vot ry 


AYES: ‘Commissioners Pfeiler, Cate, Smith, DeJong 
Mahan, & Vessels 


NOES: None 
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Escondido Planning Commission 
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INTRODUCTION 


The Seismic Safety Element has been designed to identify and evaluate seismic 
hazards within the Escondido planning area, and to propose methods to mitigate 
the effects of such hazards where possible or practical, in conformance with the 
requirements of State Law and in recognition of the City's responsibility-to its 
citizens. 

As the first step in this process, this report indicates that additional 
information is needed in certain areas to more fully evaluate potential hazards 
such as slide-prone Selene. water table depths, depth and nature of alluvial soils, 
and dam safety. In this regard, the report fulfills its initial function of 
identifying potential hazards, and creates an awareness of the need for additional 
information for planning purposes. 

The information that is known, as well as historical records, indicates 
Escondido is remarkably free from seismic hazards despite relatively high quake 
activity along fault systems outside of but near the planning area. Despite 
records which indicate little or no local damage from such acitvity, the report 
indicates a potential for damage exists, since no major seismic event has been 
recorded as close to the planning area as could potentially occur. 

It is expected that, as the mechanisms for collecting additional data are 
implemented and new information and knowledge is gained, this element will be 


amended and expanded to further increase its usefulness for planning purposes. 
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PURPOSE 


The purpose of this study is to review the potential for seismically related 
hazards and to develop specific seismic safety planning policies for the City of 
Escondido Planning Area. As stated in the "State guidelines for the Preparation 


of a Seismic Safety Element": 


"The Seismic Safety Element was proposed as a simple first step in directing 
a community's attention to a primary means of limiting future earthquake 
losses. The most obvious and least expensive way to achieve this goal is 
through the adoption of rational land-use policies." 
Through reviewing potential seismic hazards and relating them to land use 
planning policy, it is hoped that seismic risk can be reduced. 
This report will review the physical conditions and seismic history of the 
region in which Escondido is located. It will consider the activity and recurrence 
rates for major regional faults. It defines acceptable levels of risk and presents 


an evaluation of potential seismic risks. Policies are proposed to update this 


study and reduce future potential hazard to life and property. 
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RESPONSIBILITY, AUTHORITY 


It is the responsibility of the City as a representative of the people to 
provide for a safe environment for its citizenry. The City should identify potentially 
hazardous areas, provide guidance for safe development techniques, investigate 


existing structural hazards and pass legislation to provide for the overall safety 


Gteres, CLtizens and Visitors. 


The State Planning and Zoning Law, Government Code Section 65302, now requires 
each city and county within the State of California to prepare and adopt a Seismic 
Safety Element as a part of its General Plan. The statutory provisions read: 


"65302. The General Plan shall consist of a statement of development 
policies and shall include a diagram or diagrams and text seting forth 


objectives, principles, standards and plan proposals. The plan shall 
include the following elements: 


"(f) A seismic safety element consisting of an identification and appraisal 
of seismic hazards such as susceptibility to surface ruptures from 
raultang, to ground shaking, to ground failures, or to ¢rtects oF 
seismically induced waves such as tsunamis and seiches. 


The seismic safety element shall also include an appraisal of mud- 
slides, landslides, and slope stability as necessary geologic hazards 
that must be considered simultaneously with other hazards such as 
possible surface ruptures from faulting, ground shaking, ground failure 
and seismically induced waves." 


* a > a a ’ ¥ 
TTMCH TA YTTITET AHO" 


hes 6 “JID wht Ae Ute Féinncyens st? ef FI 
79% sbive 


SMereritis 231 or jismirbens vise 2 


e <u : 
e tema nveb Sik2 tot tonhive Shr Sey, «@usTs puobrta Sag 


oP Tulisleiger 2604 te shoei Detutortia gatseeeee 


ickiedy bp ananksia ese 3a 


Abele Shel-aaentsvad , #8! assed ite leet emned eee 


oa? 


mine S9hdas: oF sireehiled Yo. oresd sts Rigi “treo Bim wiro ee 


faptesions qingurcse edt oat fevered 27: 30 Suey & ay Sosmels Yistse 


Banaiotsvs). te nseeig7? » TO Telades lLleds ais texan) sfT SOBs" 
Pass pct 228 2X32) Nt Gaete ele, 2e angel be shwl tet (ede bow. tstoileg = 
ffaie sabi. aay gieragqgere lg firs alice PG | ,2eIGranixy , 26% deta 

—_ ving !s yiiwollo2 od? shuts 
Labia = soa Reiss. caper Ae SO Bu Steisiwp SASHAlS \ Taine pineiee A 3% 
7 oe aor SSA Sarttne ot val Tidiszewssde. ge Boh =breeed témeies 46 
* a a, iagoet e Ras fe Vesta st heey, os, gai ted bniorg oF ,gnti lus 


gy 94 besubai “lt solimeiae 


ote 2e Teereriy Fe chulori buit-llide shensio vodkns abeeise sAT 
: Sha Sif BiSctene YY teeescen EY Ard tacte adale- bas ,eshtlebael .sshiia om 4 
- SRO MESS Sh8ete si) dese (5 -tosops lies Beeebtemeo.ed Fae 782 
at 7 


a saul is bongs gikees his . ohistaget peat Sogisai seeteoe: sidizeoy 
_. . ‘“lsoyin Booghni yiigy kates: bas 


FINDINGS 


This section is intended to evaluate potential conditions and damage resulting 


from future seismic event. State legislation requires this document to identify 


and appraise seismic hazards such as susceptibility to surface ruptures from fault- 
ing, to ground shaking, to ground failure, and the effects of seismically-induced 
waves. This evaluation is based on the regional seismic history, established 
reccurance rates for major faults, and local physical constraints. Distance from 
an earthquake epicenter, characteristics of soil or rock, depth of focus of an 
earthquake, and duration of ground shaking are all important factors influencing 
ene extent oT damage from a given earthquake. However, given a moderate-to-great 


earthquake (over 6.0 Richter magnitude), the most important factors affecting damage 


to property and loss of life are density of development and type of building con- 


struction. \ 


For Escondido the findings are: 


1. There are no known active faults or major landslide areas within the Escondido 
Planning Area. 


2. The highest danger during a seismic event would be structural failure caused by 
ground shaking. 


Si ‘There is no apparent potential for liquefaction in the Escondido Planning 
area. 


4. There may be minor potential for small localized landslides in steep areas. 


5S. Generally stable local conditions and the lack of local active faults indicate 
there is almost no potential for surface rupture, cracking and fissuring, 
compaction, subsidence, or uplift. 


6. Potential for damage to and from structures has been reduced by the implemen- 
tation of the unsafe structure ordinance (Ordinance 1147). 


7. Potential for dam failure or overtopping due to seismic events or landslide 
activity is being analysed and should be completed by early 1976. 


8. Despite historic evidence of little or no local damage from seismic events 
originating outside of the Planning Area, some potential for damage may exist 
since such past events have not been of the maximum intensity or magnitude 
that may occur and have not been epicentered as close to the Planning Area 
as could potentially occur. 
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RECOMMENDATIONS 


“Based on the findings of the Seismic Safety Study, the following policies 


and programs are recommended to reduce the hazards associated with seismic activity 


within the Escondido Planning Area. 


. A survey to be conducted by the Building Department to identify these structures 


which were built prior to Building Code adoption, to evaluate the risks posed by 


such structures, and to recommend methods to abate any hazards so identified. 


“8 Adoption of revisions or amendments to the Uniform Building Code related to 


seismic safety when promulgated. The City shall also encourage continued research on 


seismic reaction in buildings. 


* Cooperation with San Diego County in forming and maintaining a "Geologic Data 


Bank"’ for maintaining data and research on seismic and geologic data. 


“3 Include and keep current earthquake disaster planning as part of the Emergency 


FidieecLey OL -EScond 1d0:, 


4 Require Soil and Geology reports on all high rise, emergency and essential 


buildings, high occupancy buildings and developments on slopes over 15% or wherever 


geologic problems are suspected. 


is Where conditions warrant,the City Engineering Department shall require studies 


on seismic and geologic hazards as part of Environmental Impact Reports (EIR) 
i Seek funds for geologic studies intended to map the geologic-base and soil 
depths, water table depths, and identify any presently unknown faults, or 


hazardous conditions. 


= Evaluate and amend this element as new findings and information becomes available. 
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SITE AND SITUATION 


Escondido is located in an alluvial valley surrounded by the granitic foothills 
of the Southern California Peninsular range. This is part of the seismically-active 
East Pacific fracture zone, a part of the so-called Circum-Pacific Ring of Fire. 

The peninsular range is bisected and surrounded by a number of major active and 
inactive faults. Remarkably, Escondido is almost completely free of fault activity. 
There are no faults located within the City boundaries, and only two inferred faults 
enter the Planning Area for a short distance near the Del Dios area. Although 

this indicates that there is little chance of seismic events originating or being 
centered within Escondido, hazards from surrounding faults must be considered. 

In the region surrounding Escondido there are a number of major northwest- 
trending faults. The closest of these are the Elsinore and Rose Canyon faults, 16 
to 20 miles from Escondido. Other important faults include the San Jacinto fault (42 
miles from Escondido), and the San Andreas fault, approximately 70 miles from 
Escondido). 

These are the faults that, because of either length or activity levels, present 
the greatest threat of seismic hazard to Escondido. A discussion of the individual 
characteristics of these faults and the hazards they pose to Escondido follows. 
(Throughout this discussion and the remainder of this report, Arabic numbers will 
refer to Richter Scale magnitudes and Roman numerals will refer to Mercalli Scale 
Intensities. Likewise, the term "magnitude" will refer to the Richter Scale and 
the term "intensity" will refer to the Mercalli Scale. For a discussion of these 


two scales, see Appendix C.) 
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THE CIRCUM—PACIFIC SEISMIC BELT 
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ELSINORE FAULT 


The Elsinore Fault is a large, active, northwest-trending fault which comes as 
close as 16 Cake to Escondido. The overall length of the fault is approximately 
135 miles; however the most active portion of the Elsinore Fault is the 60 mile section 
between Lake Elsinore and the Vallecito Valley. There have been a number of 
epicenters in the Lake Elsinore area. Because of its proximity and great length, 
the Elsinore Fault has the greatest potential to cause damage to Escondido. The 
maximum probable earthquake has been calculated at 6.9-7.3. The recurrance interval 
for an event of this magnitude has been estimated at one per hundred years.* The 
maximum credible earthquake is approximately 7.6 with no calculable recurrance rate. 

The largest recorded quake on the Elsinore Fault occurred in 1910, was centered 
in the Lake Elsinore area, and was recorded as having a magnitude of 6. This event, 
epicentered about 40 miles from Escondido, caused no recorded damage in the Escondido 
area. A maximum probable quake of 6.9 to 7.3,with an epicenter located on the 
closest sections of the fault, might cause light to moderate damage to unreinforced 
or weakly built masonry structures and heavy damage or collapse in unreinforced 
masonry structures. A maximum credible quake of 7.6 could cause moderate to heavy 


damage to weak masonry structures and light to moderate damage in wooden frame structures. 


Quakes with paitenters along the more distant sections of the fault are not likely 
to cause significant damage in the Escondido area. 

The Agua Caliente Fault and the Earthquake Valley Fault are considered major 
branches of the Elsinore Fault. These faults are located approximately 25 and 28 miles 
respectively from Escondido and, although believed active, little is known about 


their recurrance rates or potential for damage. 


* These figures are taken from the Woodward and Gizienski study for the Seismic Safety 
Element of the City of San Diego. While this study is considered the most recent 
and comprehensive, other sources have suggested a much longer recurrence interval of 
750 to 1000 years for an event of magnitude 7. If correct, the risk from the Elsinor 


Fault would be greatly reduced. 
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| The Temescal Fault runs roughly perpendicular to the Elsinore Fault and 
intersects it just west of Lake Henshaw. There have been many small (2.0 to 3.9 
Mag.) epicenters located in this area. These may or may not represent the re- 
lease of accumulated strain along the Elsinore Fault; however, the continual re- 


lease of small amounts of energy along this fault reduces the potential of a major 


wevent Occurring. 


SAN JACINTO FAULT 


The San Jacinto Fault is a major, active, northwest-trending fault which lies 42 
miles from Escondido at its closest point. The San Jacinto Fault is considered to be 
a major active branch of the San Andreas Fault system. Land forms along the fault 
indicate a long active history. It's proximity (42 miles) and activity make it 
more significant to Escondido than the San Andreas itself, which at its closest 
point is about 70 miles from Escondido. Significant events occurring along the 
San Jacinto Fault include an intensity VI quake in 1890 and quakes of intensity IX 
in 1899, magnitude 6.5 in 1968 and 5.9 in 1969. There was no reported damage in the 
Escondido area resulting from the 1890 and 1899 events. The 1968 quake, con- 
sidered the strongest to hit California in 15 years, caused only minor damage 
locally, limited to items falling off shelves, with no reports of broken pipes 
or structural damage. The 1969 quake tripped several burglar and fire alarms but 
caused no reported damage. 

The maximum probable quake has been estimated at 6.9 to 7.3, with one such 
event occurring per 100 years. The maximum credible quake for the San Jacinto 
Fault is considered to. be approximately 7.6 with no eaiealaote recurrance rate. 
Damage resulting from a maximum probable intensity event would be expected to cause 
little or no damage in well built structures, light to moderate damage in poorly 
built structures, and possible heavy damage or collapse of unreinforced masonry 
structures. A maximum credible quake would be expected to cause similar but more 
widespread damage resulting from greater intensity and duration. 
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The San Jacinto fault is approximately twice as far from Escondido ce the 
Elsinore fault. This distance has an insulating effect, and makes the San Jacinto 
Fault relatively less hazardous to the Escondido area than the Elsinore Fault. 

The Coyote Canyon Fault is considered a branch of the San Jacinto Fault. During 
the 1968 magnitude 6.8 quake, a surface rupture 20.5 miles long occurred along 
this fault. | 


No recurrance rates or probable earthquake intensities are available 


for this fault; for planning purposes it should be considered part of the San 


Jacinto Fault zone. 


ROSE CANYON FAULT 


The Rose Canyon Fault lies 16 to 20 miles west of Escondido in the Pacific 
Ocean, and may be part of the Newport-Inglewood Fault system which has been 
historically active and was the source of the 1933 Long Beach Earthquake. The 
Rose Canyon segment has not been active in the last 500,000 years, but its great 
length and epicenters near the fault indicate that it is potentially active. 
Epicenters of V and VI intensity have occurred near the Rose Canyon Fault. The 
Seismic Safety Study of the City of San Diego, by Woodward and Gizienski, indicates 
the maximum probable earthquake would be between 5.8 and 6.2 with two repeat 
intervals of one per 100 years. The maximum credible earthquake would be approxi- 
mately 7.1 with no stated recurrance interval. There are no known reports of 
damage in Escondido resulting from epicenters near the Rose Canyon Fault. 

A maximum probable quake on the closest section of the Rose Canyon Fault would 
be expected to cause only light damage in the Escondido area. Unreinforced 
masonry or poorly built structures might sustain moderate damage on the closest 
sections of the Rose Canyon Fault. A maximum credible earthquake could cause 
light to moderate damage in well built structures and heavy damage or collapse in 


poorly built structures. 
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Preliminary Map of 


MAXIMUM EXPECTABLE EARTHQUAKE INTENSITY 


In California 
EXPLANATION 


SEVERITY ZONES MAP SYMBOL PROBABLE DAMAGE PROBABLE MAXIMUM INTENSITY * 
Low T Minor to Moderate Mow 
Moderate Il Moderate Wl o WI 
High mm Major KoX 


* Modified Mercalli Scale of 1931 (see opposite page) 
Applicable only to low-rise masonry and wood frame 
buildings. : 
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PRELIMINARY MAP--SUBJECT TO REVISION 
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Source: 
California Division of Mines 
and Geology, Bulletin #198 
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. LOCAL FAULTS 


There are a number of small scale local faults in the area surrounding Escondido 


These faults are short in length, and are capable of releasing relatively small 


amounts of energy. These faults, unless shown to be part of a larger system, should 


not be considered hazardous beyond the areas immediately adjacent to their traces. 
Two inferred fault traces enter the Escondido Planning Area near the Del Dios area. 


Both faults are approximately 4 miles long, and run west and south from the Lake 


Hodges-Del Dios area. There are no known historic epicenters located along these 


faults, and recurrance rates are unknown. 
There are small faults located near Rancho Bernardo, Poway, and Romona. 
Some. landslides have been associated with these faults but there are no epicenters 


greater than magnitude 3 located near these faults. Possible activity levels or 


recurrance rates are not known; however, they appear to present no hazard to Escondido. 
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SEISMIC HISTORY 


A review of the seismic history of Escondido indicates that although it has 


been relatively close to a number of major earthquake epicenters, very low levels 


of damage were sustained. The most severe damage was an occasional damaged pipe or 


objects falling off shelves. There are no reports of structural failure, chimney failure, 
loss of life, or even injuries. This lack of damage may be due to lack of de- 


velopment during the early history of Escondido; however, major seismic events took 


place in 1956 and 1968 with only minor damage. From the review of the seismic 


history it appears that Escondido remains remarkably stable during seismic events. 
This is apparently related to distance from past epicenters and the relatively 
shallow bedrock foundation conditions in the Escondido area. 

7" February 1956 there were two major quakes with epicenters in Baja California. 
The first occurred on February 9 and registered 5.8. This quake damaged two water 
lines, shook homes and rattled windows. On February 14 another quake from the same 
area registered 6.5. There is no record of any damage from the secmd quake. 

On April 9, 1968 an earthquake rated at 6.5 occurred at Borrego Mountain. 


No structural damage and only minor breakage from objects falling off shelves was 


reported. 
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DATE 


Feb 
Mar 28, 


Mar 
22; 


Dec 


Feb 14, 


9, 1971 


1969 


8, 1968 


1964 


1956 


Femeg, 1956 


Jan 3, 1956 


Jan 
Nov 12, 


Oct 24, 


Gere 17, 
Nov 22, 


Mar 19, 


June 13, 1953 


Dee 25, 


e 1956 


1954 


1954 
1954 


1954 


1954 


2951 


Sep 5, 1950 
Jan 1, 1946 
May 18,-1940 


Dec 30-3] 


1934 


Mar 10, 1933 


May 15, 1910 


TABLE I 


Major Recorded Quakes, Effects on Escondido Where Known 


LOCATION AND MAG. OR INTENSITY 


San Fernando Valley (Sylmar):6.5 


Berrego. Springs: 5.9, V in San 
Diego 


6.5, VII-VI in San Diego 
frightened many, minor damage 


Once Vi-Vili. - Mexico, to,.S..D. 


427.— Mexico to S..D. 


Centered oft Calif. 
no damage reported. 


Drom te lt sino... D.-& much: of 
Southern California 


coast - 


6.0 felt in San Diego 
5.7 felt in San Diego 


5.1, VI - Slight damage from Palm 
Springs to San Diego. 


VI at La Jolla - minor damage in 
La Jolla 


Webi fe) € in “SD. 


So. vie} Slight damage in 5.0), 
North parts of County. 


to Phoenix. 


Aroumreit insoan Diego: 
Broce ba Jolla. S.D. National City 
7.1, X - Strongly felt throughout 
S.D. County, some damage. 

Imperial Valley in Mexico - 
foie 1X9 X, strongly felt in S.D. 


Long Beach Quake - 6.25, IX. 
Aftershock felt in S.D. 


Lake Elsinore, 6.0, Felt in S.D. 


*Pinckney C.J., McEuen, RB. "Seismic Risk in S.D. 
Natural History. 


Juv 219, 


Vole ir, No. 4: 


ise 


ESCONDIDO TIMES ADVOCATE COMMENTS 


No reports of Escondido damage, many 
awakened by jolt. 


Tripped fire and burglar alarms, numerous 
calls, no damage. 


Worst since 1952 Tehachapi quake. Some 
breakage from goods falling off shelves in 
markets, no damage to water lines or sewers. 


"Worse in Decade'' Felt L.A. to Mexican 
Border. Extensive property damage in S.D., 
none reported in Escondido. 


Felt L.A. to Mexican Border. 
in Escondido. 


No damage 


Shook houses and windows. Two minor cracks ~— 


in water lines. 
Shook houses and windows. 


Woke residents, rattled windows and dishes. 


Located in Baja. No damage in San Diego. 


No damage, located in Baja. 


No damage reported in S.D.; 250 miles off 
coast. 


Mao.05 Centered Nore 


of San Diego, no 
report in Escondido. 


Ocean Floor South of San Clemente Island. 
No damage. No local articles. 


Rocked Riverside, no report in Escondido. 
Localized, not felt in Escondide: 


"Very distinct, but no damage" centered 
El Centro, Heavy damage in Imperial Valley 
Cities: 


First quake felt with severity, but no local 
damage reported. Many after shocks, strong 
enough to be felt locally, first caused pewpls 
to run from houses. 

No local report. 


"Transactions of the S.D. Society of 


1972. 
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DATE | LOCATION AND MAG. OR INTENSITY* ESCONDIDO TIMES ADVOCATE COMMENTS 


mec 235, 1899 San Jacinto Fault, IX - felt in S.D. 
uly 3, 1896 S.D. (Small) 


met 25'°1894..S.D. Poway,: VII,.minor damage 

Feb 23, 1892 Considerable damage in S.D. 

Feb 9, 1890 PaNavacCintoOntaulte Vie felt. an ss). 
mar 11, 30 & 


Oct 8, 1882 Sh g EINES 
Dec 21, 1880 V 


Ber. .9,° 1865” 5.D.° = Severe 


May 27 & June 
83-14, 1862 May 27 - Severe at S.D., Temecula 


mep 20, 1856 Vil in S.D. County - cracked walls, ceilings 
fell, cattle stampeded at Santa Ysabel. 


Oct 26 & Nov ie : 
27-30, 1852 Nov. 29 = IX. Light quakes for several days 


Bersi2, 11852 
Sep 22, 1849 
Sep 16, 1849 
Bune 23, 1843 Very severe, S.D. 


Dec 8, 1812 Vilie-ii xa wStrongly-felt,in S.D.<destroyed 
Mission San Juan Capistrano 


Oct 12, 1812) shocks for 40 days 


May 1812 Nearly continuous shocks for 4 1/2 months 


May 25, 1803 Slight damage S.D. Mission Church 


mov 22, 1800 VII in So. Cal. damage to S.D. Presidio 
barracks 


Apr 11, 1769 Listed as severe in S.D. - diary of Miguel 
Costanso, Portola Expedition. 
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SEISMIC HAZARDS 


FAULTING, SURFACE RUPTURE 


Surface ruptures usually occur on existing faults or fault traces, but may occur 


anywhere within a fault zone. A surface rupture occurs when a fault displacement extends 
upward from depths of epicenter and. intersects the ground surface. The surface will 
not rupture every time a fault moves. As earthquakes increase in magnitude, there 

is a stronger possibility of ground rupture occurring. When the surface is ruptured, 


everything in its path will be affected. 


GROUND SHAKING 


As displacement occurs along a fault, the energy released creates a shock wave 
movement through the rock and soil materials of the earth's outer crust, radiating 
outward from the quake epicenter. This action is felt as a shaking motion at the ground 
surface. The severity of the ground shaking depends on the magnitude of the earthquake, 
the distance of the site from the quake epicenter, and soil conditions at the site and 
in between. Ground shaking can be felt and cause damage hundreds of miles from the epi- 
center of the earthquake. The effects of ground shaking on the works of man depend on 
its severity based on the above factors, and on the type of construction and its integrity. 
Of particular importance in understanding the effects of shaking is the concept of 
"period". Tall buildings and thick, saturated sediments have longer predominate periods 
(natural vibration response) than short buildings and shallow sediments. Damage be- 
comes greatest when the period of the building coincides with the period of the soil and 
bedrock. Although a short building of the same predominant period as the shallow sediments 
it rests on may be damaged during seismic event, the evidence suggests that the greatest 
seismic damage occurs to tall buildings on thick, relatively soft, saturated sediments. 
Because the period of vibration resulting from a seismic event will vary widely with 
size, distance, and direction of a quake, it is not feasible to ‘project «the -exactrpeniod 
of foundation sediments. The presence of thick unconsolidated and saturated sediments 
suggests that long period (2 sec. or greater) vibration may occur during a seismic event. 


Soil and foundation conditions should be of the utmost importance in considering the 
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location of high rise structures. 


During a seismic event, relatively long period vibration should be expected in 
the low lying areas underlain by thick sediments,with shorter period vibrations occurring 
in the hill and shallow bedrock areas. Considering the lack of high rise structures 
and the past performance of existing structures during seismic events, Escondido should 


sustain only light to moderate damage during maximum probably seismic events of the 


future. 


GROUND FAILURE 


Landslides are the down-hill movement of masses of earth material under the force of 

gravity. This movement can Secu on tetancaneotel? or over 4 period of weeks or 

years, and can affect areas from less than 100 square feet to square miles. 

Primary Causes of Landslides. There are a number of situations in which landslides are 

likely to occur. These situations include: 

1. Areas where bedding or joint planes dip steeply and in the same direction as the 
slope. 

Z,enAreas where thick saturated soils tie: on steep slopes. 

These conditions can be aggravated by improper grading or drainage practices. 

Removing soils from the toe or foot of the slope can remove support for the slope 

and increase the possibility of slippage. Improper or unplanned drainage can direct 

water into the soil, increasing the weight of the soil mass while lubricating the 

slippage planes. Landsliding can be triggered by gravity, soil saturation, seismic 

shaking, blasting, or even heavy vibrations caused by traffic or noise. 

The most effective way to avoid landslides is to prevent development of landslide- 
prone areas. However, modern engineering practices, although costly, can stabilize 
most slide-prone areas through application of one or more techniques including but not 
limited to removing, redistribution, compacting or otherwise stabilizing hazardous 
earth masses, installing proper drainage devices, use of buttress fills, and.careful 


landscaping and irrigation practices. No known landslides have occurred within the 
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present Escondido City limits. However, the San Diego County Map of landslides shows 


a landslide along the Valley Center Road approximately 3 miles past the Lake Wohlford 
turnoff, which is within the Escondido Planning Area. On February 24, 1969, this 


Slide blocked the Valley Center Road. The slide was the result of localized in- 


Stability aggrevated by a very steep, approximately 100 foot high road cut. Possible 
reactivation of the slide could temporarily block the Valley Center Road, however, 
there is a paved alternate road located just east of the main road. 

The lack of landslide activity in Escondido is directly related to the well- 
drained and shallow soil profiles, the soil types present within the Planning Area, 
and the relatively limited development of steep slopes. As development pressures cause 
the development of steeper and less desireable building sites, the chances for land- 
slides increase. 

Through proper grading and construction techniques, along with the review of 
soils and/or geologic studies, the hazard from landslides can be minimized. The 
present procedure for reviewing grading appears sufficent to review possible un- 
identified localized landslide problems. A grading permit is required for grading 
cuts greater than 2' and more than 50 vie in volume... If the slope misgreater than 
10% or conditions otherwise warrant, a site-specific soils or geology report may be 
required. Should unstable conditions be indicated the engineer may require appro- 
priate mitigation or denial of the permits. 

San Diego County has jurisdiction for grading permits for the area outside of the 
City limits but within the Escondido Planning Area. San Diego County grading review, 
although not as strict as Escondido's, appears to offer adequate review for the 
identification and mitigation of possible unidentified localized hazardous slopes. The 
County grading ordinance is also under study for possible changes related to hill- 
side development. 

LIQUEFACTION 
Liquefaction is the loss of strength in granular, saturated, unconsolidated 


sediments. Areas with deep sediments and shallow water tables are particularly 
See 
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susceptable to liquefaction. Damage from liquefaction may be caused as the ground 


liquefies and flows or lurches, or the ground may respond as quicksand causing buildings 
to tilt or sink. For liquefaction to occur, three factors must be present: 


1. Soils must be loose, evenly graded fine sands or silts. 


2. The water table must be shallow. 


Intense, long duration ground shaking (greater than .13g with a duration of greater 
than 45 seconds) must occur. 


A preliminary investigation of soil conditions in the Escondido valley indicates 

that there is little or no potential for liquefaction. This conclusion is based primarily 
on the structure and particle size mix of the soil types found in the low lying areas of 
the Escondido valley. For liquefaction to occur, soils must be loose, evenly graded 
fine sands or silts. According to the U. S. Soil and Conservation Service Soil Survey 
for the San Diego Area, the soils of the low lying areas are sandy loams with clay 
substrata. The high percentage of clay particles intergraded with sands reduce in- 
terstical space and gives the soils a massive structure. The only exception to this 
is the Reiff fine sandy loam. This soil lacks the clay substratum of the other low 
lying soils, but its unevenly graded sands and silts also have a massive structure. 
This massive structure and intergrading of particle sizes reduces interstical space, 
giving soils a relatively high density and a low potential for compression or flowage 
during seismic activity. 

Given these soil conditions and the lack of evidence of any past history of intense, 
long duration ground shaking as a result of nearby seismic activity, it is believed 
that the three factors necessary for liquefaction to occur are not present in the 
correct combination, and that as a result, the potential for liquefaction in the 
Escondido area apparently does not exist. 

SUBSIDENCE 

Subsidence is the downward settling of materials with little horizontal motion. 

There are four primary causes of subsidence: 
1. Ground water withdrawal. 


2. Oil or gas withdrawal. 


= i= 


; rn o | al . an . i. 
y f. pon aot iw 


Pa - 
=) ee 
ale? nile aia 


at wes2: Fy isog. 13 ee Salt 70% afk was 
aa -Ehaae anit bohasg ylawre .98as] ed Fan etioe 


weoflide $F Deum alist seo taw ont 


HOG? Crresth) peldade bteom noktss¥h gaol. <oanesa! | 
209% Pim (ebaossz gh, aad” 


eet <2) oi ars: Satbnias fice 49 wOiteg rd eevaT erartind tee A 
a tthe: aif? umzrubtowed rl Telaressg Gy AG wIssil eb etedy 


2908 Bi dane? qeavs £0s\nds hy 


Kin sein si 9h seme baa erurouste: ‘od? a 


sageel Og Die alee OSS OF oh (yodssapilt tO eelley ob iaosed 3 


6a silseetaens> ons [fe EA adr a3 gedBieana saslie 35 ee, ane 


VOES O16 255%. oni =! wo] #43 Qo 


tito 07 ,607A o9sit) Heb jas | 


Ee ane ether sense Sifu bebeagzemnt ésicietey aeis -36 *3e2ns2zeq Agid adT | Vededdaduee 


atl 
isis, ot ee on! ..@.tewite s¢ibsta = afise. uae tevig bre sasqe Ieotieres 
ao yet nsdsa:ene 2G (RPS aster: “SIS 28>. S458 


‘20% @ikt meh) “bree en fe-Sa hes ofsek 


+i ts be ihune babeg v tagvéay eth sud .2F Boa art 


hes Rteretd’ rstules so). Sa) te gectrwpyding bok, squtoueds ovie2aa ed] 


poms? So Reerowtorne 22d fo! swirsitiy wet a GAS YISeS Wgis Tis piteley & artes anivty 
a ao - 


ViI38 Oiise gairak 
(ie ‘i One ie eneltibnos fig: sen? pavio 
bast tet a}. 27 sea? ¥tca oir: 


Pel DG iy me > 23) oy ‘ 


* ee Qoltade Gnvore ne tse andr; 


SAS ae: Stee Sor ate zy; 


Se Re | 


ic} UFSI29300 SIOT3e2 Sazgy Std shee 
79 SND | TANSOe (0-oe Soh ae. eel venedeen Sosrtos. 
224M SON beh 4s SBeriggs Aste obitnosed. | 


Si2- fil <ol SSetaupil ges fagshes 
= 


i - Lia ue Lie uw 


Generalized Map Showing 


RELATIVE AMOUNTS OF LANDSLIDES 


In California : 


EXPLANATION 


SEVERITY ZONES 


Least Landslides Most Landslides 


4g) 


NOTE: These units do not show which areas ore safe or unsafe for construction, 
only the estimated relative amounts of landslides. The areas having the 
most landslides contain many stable localitles; conversely,many landslides 
occur locally within the Niland 'Low' severity areas. 


This map is generalized after Radbruch and Crowther (1970), LOW severity zone 
corresponds to their units 2and 3; MODERATE severity corresponds to their units 
“\ 4and 5; HIGH severity zone corresponds fo their unit 6.(NIL severity corresponds 
/ Sto their unit) 


w 
‘x7 
Los 
San), 
‘\y ’ 
4% 
X 
< 
~ 
\, 
n 
sy 
if 
Se 
37 
} 
onl ees: 
o 50 100 MILES aN —— a as : = i 
eer t os N } 
ae SCALE 1:5,000,000 Bai ee 
NS L \ Seer 
an ~N x DeSean 
Cos ef er eo wo” w 2 & “oe = 


Source: 
California Division of Mines 
and Geology, Bulletin #198 
LO7S). 


S972 


cies PSA Gis pedinanis of gem itt 
SUSI) co. Ue iedl of Be aye 
pa RS abroee oPsisa her yl woe ae Bed 


= ki tae 


SUBSIDENCE AREAS 


In California 


EXPLANATION 
é) Ground water withdrawal 


Hydrocompaction 


> Oil ond gas fields 


Peat oxidation 
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3.  Hydrocompaction; (usually caused by first time wetting of open textured soils 
which compact under their own weight). 

4. Peat Oxidation (results from shrinkage of burial organic debries). 

There have been no significant cases of subsidence in or around Escondido, and is 

not considered a problem in the San Diego County region, since the above conditions 

do not exist locally. 


TECTONIC CREEP 


Tectonic Creep is the very slow, continous movement along a fault. The range 
of movement is normally a small fraction of an inch a year. The movement occurs along 
a fault and is a hazard only if improvements are built directly over it. Since no 
active faults,have been identified in the Planning Area, this problem is not a factor 
locally. 

STRUCTURAL HAZARD 

The large majority of buildings within the Escondido Planning Area have been 
constructed within the past thirty years. The Uniform Building Code has contained 
seismic design standards since 1943, although plan checking and inspection and the 
standards themselves have significantly improved since that time. Experience in 
recent earthquakes indicates that when structures are built according to seismic 
design standards they can be expected to perform well during an earthquake. 

As a result of the "Unsafe Buildings Ordinance” (No. 1147, Feb. 1967), the 
Building Inspection Department conducted a survey of structures in the CBD. This 
survey was conducted with the aid of consulting structural engineers. Buildings 
considered unsafe were thoroughly inspected and compliance to fire and safety codes 
was required. Among the improvements required in the rehabilitation program were the 
removal of numerous second stories, addition and winforcement of structural members, 
and interior and exterior reinforcement of unreinforced masonry. In all, 40 critical 
single-story structures and 18 critical two-story structures were either demolished 


or rehabilitated. Minor modifications and repairs were required on 116 non-conforming 
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Structures in this area. Although many of these modifications were not related 


directly to seismic safety, they Significantly reduced hazard from falling debris 

and widespread fire or explosion resulting from seismic events. Fire and explosion 

are frequently the greatest cause of damage in seismic events. The majority of 
structures in the Escondido area have been built since Uniform Building Code require- 
ments were applied in 1933. Structures within Escondido built under the U.B.C. should 
receive little or no damage during maximum probable seismic events. There are an 
unknown number of structures built before the U.B.C. While many of these structures are 


substantially built, some, particularly unreinforced masonry, would be subject to 


moderate to heavy damage during major seismic events. 


DAM HAZARD 


In evaluating dam performance during a seismic event a number of factors must 
be considered: 

1. Structural integrity of the dam with respect to projected seismic spectra. 
2. Potential for landslides causing possible overtopping. 
3. Potential for seiche causing overtopping. 

The state office of Emergency Services is requiring dam owners to prepare 
inundation maps and disaster and evacuation plans. These studies will be completed 
in early 1976. However, at this point some preliminary statements about the safety 
of Escondido's dams can be made. 

Dixon Dam is a rock and earth fill water storage facility approximately 850' 
long and 110' high with a capacity of 2,606 acre ft. Construction plans were 
approved May 12, 1967, and state safety certification for maximum capacity use was 
approved December 17, 1970. Throughout the engineering and safety review of the an 
site no faults or landslides were identified. Very thin soil accumulations and a 
Boe nitty, designed two-stage spillway make chances of overtopping from either 


landslide or seiche remote. 
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Wohlford Dam originally was a rockfill wooden-faced 76! high structure built 
.in 1894. In 1923-24 the dam was rebuilt as a hydraulic fill structure incor- 
porating the original structure and raising the dam to 100 feet. Several later 
renovations improved the spillway and added a sheet pile wall to the upper 20 feet 
of the dam. The California Office of Dam Safety on June 1, 1964 surveyed, inspected 
and certified the dam as in "apparently good condition", to satisfy the requirements 
of Federal Power Commission Order No. 315. 

In 1969 the Escondido Mutual Water Company contracted with Dames and Moore, 
consulting engineers, for an evaluation of the safety of Lake Wohlford. This exten- 
Sive report was followed by a second inspection and review 5 years later. 

Both reports concluded: 

1. No faults or landslides were identified in the Vicinity of the Dam. 

2. Design criteria for the Dam was sufficient for maximum probable seismic events 
expected from Elsinore, San Jacinto and San Andreas faults. (Maximum probable 
events used for this study were .4 (Richter Mag.) lower for the Elsinore Fault 
and .4 (Richter Mag.) higher for the San Jacinto than maximum probable events 
listed in this element). 

3. The chances of overtopping from either run-off exceeding capacity of spillway 
or landslide seem remote. 

The State Department of Water Resources, Division of Dam Safety,currently allows 
Lake Wohlford to retain only 4,019 acre ft. of water. The temporary reduction will 
remain in effect until a re-evaluation of the seismic stability of the dam under 
the new State standards, established after the 1971 San Fernando earthquake, is 
completed in 1976. Reduced dam capacity combined with the apparent safety of the 


dam make the possibility of catastrophic failure from either earthquake or seiche 


very remote. 
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CONCEPT OF RISK 


Earthquakes are not yet predicitible with any accuracy. It is a fact that an 


earthquake will occur in certain areas sometime in the future. Geotechnical experts 


are beginning to be able to establish approximate rate of occurrance and possible 
magnitude of future quakes. In the past, earthquakes have caused significant 
damage and injury, especially in California. It is this knowledge of the past and 
the potential for future quakes that make the determination of acceptable risk 
important in future planning. 

Risk is the chance of damage or injury occurring over some period of time. 
There is some risk involved in almost any human activity. The basic objective of 
evaluating seismic risk is to reduce the loss of life and property damage due to 
seismic activity to an "acceptable" level. It is not possible nor completely 
practical to eliminate all risk to life and property. 

The Council of Intergovernmental Relations, (CIR) guidelines for the Seismic 


safety Element of the General Plan-defines acceptable risk as: 


"The level of risk below which no specific action by local government 
is deemed to be necessary other than making the risk known." 


Because risk is a function of chance, there is an inherent degree of uncertainty in 
using risk as a basis for land use planning. However, when risk can be determined, 
programs incorporating the risk may be developed and compared to alternative pro- 
grams. With this knowledge, risk-reduction measures can be enacted, and risk can 
be a framework for land use decision-making. 

Every seismic hazard has an associated element of ee This risk has two 
aspects: one is the chance that the hazard wiliein tact occur. end. the other wspece 
is the chance that if the hazard does occur, the measures taken to mitigate the 


hazard will be sufficient to reduce the damage to life and property to a predetermined 
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acceptable level. There are no means with which to prevent an earthquake or its 
natural effects, but the potential for disaster can be minimized. Wise land use 


planning can reduce the hazard to life and property. 


Factors which should be considered in establishing "acceptable" risk include: 


Special importance of essential facilities during seismic events. 
The number of persons subjected to hazardous conditions. 
Voluntary or involuntary use. 

Cost of eliminating potential risk. 


PWN 


Essential Facilities are those structures or buildings which must be safe and usable 
for emergency purposes after an earthquake in order to preserve peace, health and the 
safety of the public. Such facilities include but are not limited to: 


1. Hospitals and other medical facilities having surgery or emergency 


treatment areas. 

2. Shirevand police stations: 

3. Municipal government disaster operation and communication centers deemed 
Vitalsinsemergenciess These facilities are defined and listed on page 61 


of the Emergency Plan for the City of Escondido. 


ay MeO D LaceUCi 1c y etacili ties: 
Because the destruction of any of these facilities could compound problems or 
emergencies resulting from earthquakes, only a very low level of risk should be 
acceptable in the location and construction of these facilities. 
Occupancy Levels: The number of persons using or occupying a structure should receive 
important consideration in determining acceptable risk. High occupancy uses such 
as large meeting halls, theatres, churches, office buildings and shopping centers 
could subject large numbers of persons to hazards. Only a low level of risk should 
be acceptable in high occupancy uses. A higher level of risk may be acceptable in 
low occupancy uses such as warehouses and single family houses. The concept of 
"Person to hours of occupancy" can be useful in determining priority in reducing 
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Voluntary vs. Involuntary: Involuntary risk occurs in structures and uses where a 
person has no choice in whether to submit to a certain level of risk. These uses 


include schools, hospitals, mental hospitals, jails, convalescent homes. Because 


persons using these facilities may be incapable or restrained from leaving during 


an earthquake, only a very low level of risk should be acceptable. 


Cost of Mitigation: Cost may be the most important factor in reducing risk. The 


reduction of risk must be balanced against the cost of achieving that reduction. 
These costs may be direct costs as in the case of reinforcing a building, or indirect 
as in the case of zoning seismically hazardous areas as open space. The following 
are examples of mitigation measures in which cost is an important factor in reducing 
Trask. 

1. Rehabilitation or demolition of non-conforming structures. 

2. Requiring design of certain new buildings to meet extraordinary seismic 

design criteria. 

3. Limiting or prohibiting development in hazardous areas. 

Public Hearing to Establish Acceptable Levels of Risk: In planning the reduction of 
seismic hazards and achieving an acceptable level of risk it is important to involve 
public input through the public hearing process. The public hearing serves to 
identify potential hazards to the public, and to determine what costs the public 
believes reasonable in achieving acceptable risk. 

The Planning Department would prepare, with the aid of the Building Inspection 
and Engineering Departments, a report of potential alternative programs for re- 
ducing seismic hazards. These programs should include specific proposals for re- 
ducing risk along with a discussion of costs and benefits achieved through possible 
implementation. Presenting these alternatives in a public hearing format would 
insure public input in determining both risk and costs to which they will be subjected. 


The findings of such hearings should be added to the seismic safety element. 
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Relationship to the Escondido Situation: This report has not identified any seismic- 
related risks that are not deemed adequately covered or mitigated by existing codes, 
ordinances, or practices. Therefore, there does not appear to be a need at this time 
to initiate public hearings for the purpose of evaluating acceptable levels of 
risk and methods of mitigation. 

At the time that the required dam inundation studies ‘are completed, it may be 
desirable to adopt mitigating measures via the public hearing process if hazards 
are identified. Also, since geologic and/or soil reports are required in certain 
cases and it is recommended these reports be filed in a central location, it a5 
possible that as additional information becomes available, the need to alter present 
Standards or practices may become apparent. At that point in time, the evaluation 


of risk via the public hearing process should be utilized. 
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APPENDIX A 
California Council on Intergovernmental Relations - General Plan Guidelines 


SEISMIC SAFETY ELEMENT 


1. AUTHORITY 


A. Authority 


Government Code Section 65302(f) requires a seismic safety element of all 
city and county general plans, as follows: 
A seismic safety element consisting of an identification and appraisal 
of seismic hazards such as susceptibility to surface ruptures from 
faulting, to ground shaking, to ground failures, or to the effects of 


seismically induced waves such as tsunamis and seiches. 


The seismic safety element shall also include an appraisal of 
mudslides, landslides, and slope stability as necessary geologic 
hazards such as possible surface ruptures from faulting, ground shaking, 
ground failure and seismically induced waves. 
The effect of this section is to require cities and counties to take seismic 
hazards into account in their planning programs. All seismic hazards need to 
be considered, even though only ground and water effects are given as specific 
examples. The basic objective is ‘to reduce loss of life, injuries, damage 
to property, and economic and social dislocations resulting from future 
earthquakes. 
B. Background 
Earthquake losses in California through the remainder of this century. 
assuming that additional significant counter-measures are not taken, 
have recently been estimated at approximately $20 billion (Urban Geology 
Master Plan, California Division of Mines and Geology). Estimates of 
potential loss of life for this period range well up into the thousands 


and most of this loss is preventable. 
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The most widespread effect of an earthquake is ground shaking. This is 
also usually (but not always) the greatest cause of damage. Structures 
of all types, including engineered structures and public utility facilities, 
if inadequately constructed or designed to withstand the shaking force, 
may suffer severe damage or collapse. The vast majority of deaths during 
earthquakes are the result of structural failure due to ground shaking. 
Most such deaths are preventable, even with present knowledge. New con- 
struction can and should be designed and built to withstand probable 
shaking Sa thout collapse. The greatest existing hazard in the State is 
the continued use of tens of thousands of older structures incapable of 
withstanding earthquake forces. Knowledge of earthquake-resistant design 
and construction has increased greatly in recent years, though much 


remains to be learned. 


A second effect of earthquakes is ground failure in the form of land- 
slides, rock falls, subsidence and other surface and near-surface 
ground movements. This is often the result of complete loss of strength 


of water-saturated sub-surface foundation soils (''liquefaction"), such as 


occurred near the Juvenile Hall in the 1971 San Fernando earthquake, and 
in the massive Turnagain Arm landslide in Anchorage, during the 1964 
Alaska earthquake. Most such hazardous sites can be either avoided or 


stabilized if adequate geologic and soil investigations are utilized. 


Another damaging effect of earthquakes is ground displacement (surface 
rupture) along faults. Such displacement of the earth's crust may be 
vertical, horizontal or both and may offset the ground by as much as 

30 feet (as in 1857 in Southern California ). It is not economically 
feasible to design and build foundations of structures (dams, buildings, 


bridges, etc.) to remain intact across such zones. Fault zones subject 


to displacement are best avoided in construction. In addition to regional 
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investigations necessary to the basic understanding of faults and their 
histories, detailed site investigations are needed prior to the approval 
of construction in any suspected active fault zone. Utilities, roads, 
canals and other linear futures are particularly vulnerable to damage 


as the result of ground displacement. 


Other damaging effects of earthquakes include tsunamis (seismic sea waves, 
often called "tidal waves''), such as the one which struck Crescent City 
and other coastal areas in 1964; and seiches (waves in lakes and reservoirs 
due to tilting or displacement of the bottom or margin). The failure of 
dams due to shaking, fault displacement or overtopping (from seiches or 
massive landsliding into the reservoir) can be particularly disastrous. 
Most modern dams are designed and constructed to be earthquake-resistant; 
some Older dams were not. In addition to man-made dams, temporary dams 

may be created by earthquake-triggered landslides. Such inadvertently 


created dams are certain to fail within a relatively short time. 


SCOPE AND NATURE OF THE SEISMIC SAFETY ELEMENT 


A general policy statement that: 

1. Recognizes seismic hazards and their possible effects on the community. 

2. Identifies general goals for reducing seismic risk. 

3. Specifies the level or nature of acceptable risk to life and property 
(see safety element guidelines for the concept of"'acceptable risk"), 

4. Specifies seismic safety objectives for land use. 

5. Specifies objectives for reducing seismic hazard as related to existing 
and new structures. 

Identification, delineation and evaluation of natural seismic hazards. 

Consideration of existing structural hazards. 

Generally, existing substandard structures of all kinds (including substandard 


dams and public utility facilities) pose the greatest hazard to a community. 
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D. Evaluation of disaster planning program: 
For near-term earthquakes, the most immediately useful thing that a 
community can do is to plan and prepare to respond to and recover 
from an earthquake as quickly and effectively a possible, given the 
existing condition of the area. The seismic safety element can 
provide guidance in disaster planning. 

E. Determination of specific land use standards related to level of 
hazard and risk. 


METHODOLOGY 


As an initial step, it may be helpful to determine what ee of the element 
need greater emphasis. If a community is largely developed, emphasis on struc- 
tural hazards and disaster planning would be most appropriate. This would also 
be the case for communities whose greatest hazard will be from ground shaking. 
On the other hand, communities with extensive open areas and areas subject to 
urbanization may wish to focus on natural seismic hazards and the formulation 


of land use policies and development regulations to insure that new development 


1S not hazardous. 


Additionally, local planning agencies may wish to consider the preparation of the 
element or portions of the element in joint action. This would be particularly 
practical for the study of natural seismic hazards. 
A. Initial organization 
(1) Focus on formulating and adopting interim policy based on very general 
evaluation of earth science information readily available. 
(2) Evaluate adequacy of existing information in relation to the identified 
range and severity of problems. 
(3) Define specific nature and magnitude of work program needed to complete 
the element in a second stage. 
B. Identification of natural seismic hazards. 


(1) General structural geology and geologic history. 
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(2) Location of all active or potentially active faults, with evaluation 

regarding past displacement and probability of future movement. 

(3) Evaluation of slope stability, soils subject to liquefaction and 

differential subsidence. 

(4) Assessment of potential for the occurrence and severity of damaging 

ground shaking and amplifying effects of unconsolidated materials. 

(S) Identification of areas subject to seiches and tsunamis. 

(6) Maps identifying location of the above characteristics. 

C. Identification and evaluation of present land use and circulation patterns 
should be recognized in the formulation of seismic safety-land use policies. 
D. Identification and evaluation of structural hazards relating structural 
characteristics, type of occupancy and geologic characteristics in order 
to formulate policies and programs to reduce structural hazard. 
E. Formulation of seismic safety policies and recommendations. 
F. Formulation of an implementation program. 
45) DEPRINITIONVOF TERMS 
A. Acceptable risk: The level of risk below which no specific action by 
local government is deemed necessary, other than 
making the risk known. 

Unacceptable risk: Level of risk above which specific action by 
government is deemed necessary to protect life and 
property. 

Avoidable risk: Risk not necessary to take because the individual or 

public goals can be achieved at the same or less total 
"cost by other means without taking the risk." 
B. Technical Terminology: 

Tsunamis: Earthquake-induced ocean waves, commonly referred to as tidal waves 

seiches: Earthquake-induced waves in lakes or ponds. 


Seismic: Pertaining to or caused by earthquake. 
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Soil Liquefaction: Change of water saturated cohesionless soil to liquid 


usually from intense ground shaking; soil loses all 


strength. 


the earth's crust: Movement may be rapid resulting.in earthquake, or slow 
(tectonic creep). 

Fault: A plane or surface in earth materials along which failure has occurred 
and materials on opposite sides have moved relative to one another 
in response to the accumulation of stress in the rocks. 

Active Fault: A fault that has moved in recent geologic time and which is 
likely to move again in the relatively near future. (For 
geologic purposes, there are no precise limits to recency 
of movement or probable future movement that define an 
"active fault". Definitions for Planning purposes extend 
on the order of 10,000 years or more back and 100 years or 
more forward. The exact time limits for planning purposes are 
usually defined in relation to contemplated uses and structures. ) 

Inactive Fualt: A fault which shows no evidence of movement in recent 

geologic time and no evidence of potential movement in the 
relatively near future. 

Seismic Hazards: Hazards related to seismic or earthquake activity. 

Ground Failures: Include mudslide, landslide, liquefaction, subsidence. 

Surface ruptures from faulting: Breaks in the ground surface resulting from 

fault movement. 
5. RELATIONSHIPS 
Aw Lowther Elements: 

The Seismic Safety Element contributes information on the comparative 

safety of using lands for various purposes, types of structures, and 


occupancies. It provides primary policy inputs to the land use, housing, 
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Open space, circulation and safety elements. 


Because of the close relationship with the safety element the local 

planning agency may wish to prepare these two elements simultaneously 
or combine the two elements into a single document. If combined, the 
required content and policies of each element should be clearly identifiable. 
The local jurisdiction may wish to include the Seismic Safety Element as 


part of an environmental resources management element -ERME - as discussed 


previously. 

B. To Environmental Factors: 

(1) Physical: Geologic hazards can be a prime determinant of land use 

capability. 

(2) Social: May provide basis of evaluating costs of social disruptions, 
including the possible loss of life due to earthquake and 
identifies means of mitigating social impact. 

(3) Economic: Cost and benefits of using or not using various areas 

’ related to potential damage or cost of overcoming hazard. 
(4) Environmental Impact Report: Provides basis for evaluating environ- 
mental impact of proposed projects in 
relation to slope stability,possible 
structure failure, etc. 
C. To Other Agencies: 

The State Geologist is required by Chapter 7.5, Division 2 of the Public 

Resources Code to delineate by December 31, 1973, special studies zones 

encompassing certain areas of earthquake hazard on maps and to submit such 

maps to affected cities, counties, and state agencies for review and 


comments. 


By December 31, 1973, the Division of Mines and Geology will have delineated 


the special studies zones encompassing all potentially and recently active traces 
ac ae 
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of the San Andreas, Calaveras, Hayward, ard San Jacinto Faults. The special 
studies zones will be delineated on U.S. Geological Survey ite sheets. 
The quadrangles listed in Appendix F will be included in the initial distri- 
bution which will begin on or about October 1, 1973, and be completed by 
December 31, 1973. In addition to the faults named above, all active or po+ 
tentially active faults within the quadrangles listed will be zoned.” “Theszones 


are ordinarily about one-quarter mile in width. 


The State Mining and Geology Board is required by Chapter 7.3, Division 

2 of the Public Resources Code to develop policies and criteria by 

December 31, 1973, concerning real estate developments or structures to be 

built within the special studies zones. 

"IMPLEMENTATION 

A. Concurrent or subsequent revision of other general plan elements to give 
specific recognition to seismic safety policies and criteria. 

B. Inclusion of appropriate requirements and procedures in zoning, subdivision 
and site development regulations and building codes. Designation of 
"seismic haparas management zones". 

C. Preparation of renewal plans for areas where a change in use and develop- 
ment pattern is necessary because of major seismic damage or extreme hazard. 

D. Building inspection program to identify unsafe structures and instigate 
necessary corrective measures. 

E. Inclusion of potential earthquake destruction in contingency plans for 
major disasters and emergencies. Review and liaison with Emergency 
Preparedness Organizations and Police Departments of overall plans and 
major public facilities proposals as to their adequacy in emergency 
Situations. 

F. Educational programs to develop community awareness of seismic hazards. 


G. Updating the building code to reflect changes in technology. 
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NOTE: These guidelines anon extensively from: 
Suggested Interim Guidelines for the Seismic Safety Element in General 
Plans, prepared by the Governor's Earthquake Council, July, 1972. 
raft Guidelines for the Seismic Safety Element, prepared by Advisory Group on 
Land Use Planning for Joint Committee on Seismic Safety, California State 
Legislature, September, 1972. 


Seismic Safety Concerns in CIR/OIM Program prepared for CIR by William 


Spangle & Associates, March 1972, unpublished. 
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APPENDIX B 
TYPES OF FAULTS 

A fault is a plane of breakage in rock or soil along which significant off- 
setting of the two sides of the plane has taken place due to tectonic forces. Faults 
are described by their traits as being either active or inactive and based on rela- 
tive movements. 

Active faults are those that have experienced displacement in recent geologic 
time, and future displacement can be expected along these same faults. Inactive 
faults indicate no evidence of displacement in recent geologic time and are con- 
sidered dormant. 

Faults are also described based on relative movement Sethe planes. A normal 
Fant is one where the hanging wall has moved down relative to the footing 
wall. A reverse fault or thrust fault is where the hanging wall has moved up 
relative to the footing wall. A lateral fault or strike-slip fault occurs as 
the rocks on either side of the fault have moved laterally past each other. Fault 


movements are almost always a combination of movement up/down and lateral. 
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LEFT LATERAL NORMAL FAULT 
(LEFT O3LIQUE NORMAL FAULT) 


LEFT LATERAL FAULT 


(STRIKE-SLIP} 
LEFT LATERAL REVERSE FAULT 
(LEFT O8LIQUE REVERSE FAULT) 


(d) 
REVERSE FAULT 


Types of fault movement. a) Names of some of the components of faults. 5} Normal fault, in which the hanging 
wall has moved down relative to the foot wall. c) Reverse fault, sometimes called thrust fault, in which the hanging wall has 
moved up relative to the foot wall. d) Lateral fault, sometimes called strixe-stip fault, in which the rocks on either side of the 
fault have moved sideways past each other. It is called /eft lateral if the rocks on the other side of the fault have moved to the 
left, as observed while facing the fault and right lateral if the rocks on the other side of the fault have moved to the right, as 
observed while facing the fault. e) Left lateral normal fault, sometimes called a left oditque normal fault. Movement of this 
type of fault is a combination of normal faulting and left lateral faulting. £) Left lateral reverse fault, sometimes called a left 
oblique reverse fault. Movement of this type is a combination of left lateral fauiting and reverse faulting. Two types of faults 
not shown are similar to those shown in e and f. They are a right lateral normal fault and a right lateral reverse fault (a right 


oblique normal fault and a right oblique reverse fault, respectively}. 
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APPENDIX C 
MEASURING SEISMIC ACTIVITY 


There are two commonly used scales to measure seismic activity: the Richter 


Scale, and the Modified Mercalli Scale. The Richter Scale is based on instru- 


ment records, and measures earthquakes in terms of energy or magnitude. The 
Mercalli Scale is based on personal observation and measures actual effects or 


intensity on a subjective basis. 


The Richter Magnitude Scale measures the earthquake at the epicenter or 
source. It is an index of potential energy and the most commonly quoted rating 
in news reports and conversations. The scale is a logarithmic scale and this is 
commonly misunderstood. An earthquake having a Richter Scale rating of 8.5 is 
10,000 times, not twice, the magnitude of a quake having a rating of 4.5 Also, 
due to the way the scale is tructured, a rating of 8.5 would represent 1,000,000 
times as much energy as a rating of 4.5. 

The modified Mercalli Intensity Scale is the most meaningful to the layman 
because it is based on observations at specific points. One earthwuake can and 
does fave several intensities throughout the affected area. Generally, intensity 
would be highest nearest the spicenter and would decrease with distance, depending 
on soil and geologic conditions. This scale is the most useful for planning pur- 
poses. 

Of the thousands of earthquakes felt during the past two hundred years, at 
least 3 -- Fort Tejon 1857, Owens Valley 1872, and San Francisco 1906 -- were 
truly "great" earthquakes (Richter magnitude greater than 7.7); at least twelve -- 
like Arvin-Tehachapi 1952, and El Centro 1940 -- were "major" earthquakes (mag- 
nitude 7.0 to 7.7); and over 60, such as Borrego Mountain 1968, Long Beach 1933 
and San Fernando 1971, were "moderate" shocks (magnitude 6.0 to 6.9). In addition 


about 2000 earthquakes per decade in the magnitude range 4.0 to 5.9 have been 
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strongly felt in the Southern California area. According to the Joint Committee 
oa Seismic Safety of the State legislation "California should anticipate a voreat: 
earthquake every 60 to 100 years, a "major" earthquake on an average of about 
every 20 years, and "moderate" earthquake on an average of about 17a) 20 years, 


and "moderate" earthquakes on an average of perhaps every 8 to 10 years."! 
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THE MERCALLI INTENSITY SCALE 


(As modified by Charles F. Richter in 1956 and rearranged) 


If most of these effects Then the intensity is: 


If most of these effects Then the intensity is: 
are observed 


are observed. 


serve marginal effects of large distance earthquakes noticed by auto drivers. ~ 
without identifying these effects as earthquake-caused. 


Other effects: Waves on ponds; water turbid 
Among them: trees, structures, liquids, bodies of 


with mud. Small slides and caving in along sand 
water sway slowly, or doors swing slowly. or gravel banks. Large bells ring. Furniture 
broken. Hanging objects quiver. 

Effect on people: Shaking felt by those at rest, 
especially if they are indoors, and by those on upper 
floors. 


Earthquake shaking not felt, But people may ob- | ' Effect on Sits Difficult to stand. Shaking 
fu Structural effects: Masonry D*heavily damaged; 
Masonry Cidamaged, partially collapses in some 
cases; some damage to Masonry B* none to Mason- 
ry A¥ Stucco and some masonry walls fall. Chim- 
neys, factory stacks, monuments, towers, elevated 
tanks twist or fall. Frame houses moved on founda- 
tions if not bolted down; loose panel walls. thrown 
out. Decayed piling broken off. 


4 Effect on people: Felt by most people indoors. | 

Some can estimate duration of shaking. But many 

may not recognize shaking of building as caused by 

an earthquake; the shaking is like that caused by the 

passing of light trucks. 

Other effects: Hanging objects swing. « Effect on people: General fright. People 

Structural effects: Windows or doors rattle. thrown to ground. 

Wooden walls andiiramesicycalk: Other effects: Changes in flow or temperature of | 
| springs and wells. Cracks in wet ground and on 


steep slopes. Steering of autos affected. Branches 
broken from trees. 


Effect on people; Felt by everyone indoors. Many 
estimate duration of shaking. But they still may not 
recognize it as caused by an earthquake. The shaking 
is like that caused by the passing of heavy trucks, 
though sometimes, instead, people may feel the sen- 
sation of a jolt, as if a heavy ball had struck the walls. 

Other effects: Hanging objects swing. Standing 
autos rock. Crockery clashes, dishes rattle or 
ia ls effects; Doors close, open or swing, Effect on people: General panic. 

Windows rattle. Other effects: Conspicuous cracks in ground. In 


areas of soft ground, sand is ejected through holes 


Structural effects: Masonry D*destroyed; Masonry 
C*heavily damaged, sometimes with complete collapse; 
v Masonry B*is seriously damaged. General damage to 
foundations. Frame structures, if not bolted, shifted 
off foundations. Frames racked. Reservoirs serious - 
ly damaged. Underground pipes broken. 


Effect on people: Felt by everyone indoors and by 
most people outdoors. May now estimate not only 
the duration of shaking but also its direction and have 


no doubt as to its cause. Sleepers waken. 
Other effects: Hanging objects swing. Shutters 


or pictures move. Pendulum clocks stop, start or 
change rate. Standing autos rock. Crockery clashes, 
dishes rattle or glasses clink. Liquids disturbed, some 


and piles up into a small crater, and, in muddy areas, 
water fountains are formed. 

Structural effects: Most masonry and frame struc- 
tures destroyed along with their foundations. Some 
well-built wooden structures and bridges destroyed. 


vr Serious damage to dams, dikes and embankments. 
Railroads bent slightly. 


spilled. Small unstable objects displaced or upset. 

Structural effects: Weak plaster and Masonry D* 
crack. Windows break. Doors close, open, or 
swing. 


Effect on people: General panic. 
Other effects: Large landslides. Water thrown on 


banks of canals, rivers, lakes, etc. Sand and mud 
shifted horizontally on beaches and flat land. 


: Structural effects: General destruction of buildings. 


Effect on people: Felt by everyone. Many are 
frightened and run outdoors. People walk unstead- 
ily. 

Other effects: Small church or school bells ring. 
Pictures thrown off walls, knicknacks and books off 
shelves. Dishes or glasses broken. Furniture 
moved or overturned. Trees, bushes shaken visi- 
bly, or heard to rustle. 

Structural effects: Masonry D*damaged; some 
cracks in Masonry Ci Weak chimneys break off 
at roof line. Plaster, loose bricks, stones, tiles, 
cornices, unbraced parapets and architectural orna- 
ments fall. Concrete irrigation ditches damaged. 


Underground pipelines completely out of service. 
Railroads bent greatly. 


Effect on people; General panic. 
Other effects: Same as for Intensity X. 
vit Structural effects: Damage nearly total, the ulti- XIL 
mate catastrophe. 
Other effects: Large rock masses displaced. Lines 
of sight and level distorted. Objects thrown into air. . 
*Masonry A; Good workmanship and morter, reinforced 
designed to risist lateral forces. 
Masonry B; Good workmanship and mortar, reinforced. 
Masonry C: Good workmanship and mortar, unrein- 
| forced, 
Masonry D: Poor workmanship and mortar and weak 
materials, like adobe, 
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COMPARISON OF SEISMIC MAGNITUDE AND INTENSITY SCALES 


Richter Modi fied Ground 
Magnitude Equivalent Mercalli Acceleration 

Scale Energy Intensity Scale In’ Gts 
oe.0 6 oz TNT 
ZU) [Selb seiNe I 
57.0 $97 ©lbseTNT Li 
Gls 1,990 lbs TNT iTS 005 
4.0 6 Tons TNT IV OL 
B00 199 Tons TNT V 20> 
525 1,000 Tons TNT VI 
62.0 652707 Tons TNT , VII =i 
G5 $1,550 Tons TNT Vid 
Hiveshty 199,000 Tons TNT IX | 25 
faa 1,000,000 Tons TNT ira) 
8.0 6,270,000 Tons TNT is 
eae) 31,550,000 Tons INT 
9.0 199,000,000 Tons TNT 


mA Ae 


SOMATA GA AOUTIVOAY >tMeTIe 450 poereraads 


ee 


ses ae _ 


7 ap: oe Te 
Se ee TeMtolh —. 
See Ef lyovek . Sadjiavt aps pert n oe 
Bare SIRAS- ¥siers tn! : 


ed 
TH 

THT 
vit 
rat 


edit £1 
eda VOR 
edi. Set. 1 


2ngt = 


“ae THE een Ot 
2 iv WT ecg 000.1 a 
Mat f; ri THY enn OS 2 = 0.3 | 
ky oF — 1iy mT snot Gee. it 2.8 ~ 
oe ‘ Tat exek 6OD.ee! | | of 
a TAT snot 000,000, 1 oe 
| ’ TT eno? O00/0%S,8 v8, 
| MT eqoT 000,022, iF 20 4 


THT 2noT 006, 006,00) 


+bhhu ~@ 


BIBLIOGRAPHY 


Alien, C. R.; Grantz, A.; Brone, J..N.3 Clark, C. G.° Sharp Ra Vos ineowores 


> 


Looe Wolfe, E. W.; and Wyss, M.; "The Borrego Mountain, California, Earthquake 
of 9 April, 1968: A Preliminary Report''; Bulletin of The Seismological Society 
ofvAmerica, Vol. 58, No; 3, pp. 1183-1186. 1968 


Carlsbad, City of; Preliminary Geologic and Seismic Safety Element, November 1974. 
Chula Vista, City of; Seismic Safety Element. 1974. 


Clark, William B.; Harge, Carl J.; When...the Earth Quakes... You can Reduce the 
Danger; California Geology Vol. 24, No. 11, pp. 203-216, November 171. 


Hart, Earl W.; “Zoning for Surface Fault Hazards in California” California, Georocy 
October 1974. 


Iacopi, Robert; Earthquake Country, Lane Books, Menlo Park. 1971. 


Lamar, D. L., Merifield P.M., Proctor, J.J. "Earthquake Recurrence Intervals on 
Major Faults in Southern California", Date and Periodical unknown. 


McEuen, Robert B.; Piackney, Charles J.; 1972; "Seismic Risk in San Diego County,” 


San Diego Society of Natural History Trans, Vol. 17 No. 4, pp. 33-62. July 19, 
1972. 


Moore, G. W.; Offshore Extension of the Rose Canyon Fault, San Diego, California 


an; Uo. Geol. Survey Research 1972;.U.S. Geol. Survey, Profs paper 800C Rip elie — 
GliGa, 1972. 


Nichols, D.R. and Buchanan; Banks, J.M.; Seismic Hazards and Land Use Planning; 
Geological Survey Circular 690. 1974 


Richter, Charles F.; Elementary Seismology, W. H. Freeman and Co., San Francisco 
1958. 


Ross, Arnold; Dowlen, Robert J., editors; Studies on the Geology and Geologic 


Hazards of the Greater San Diego Area, California;S. D. Association of Geologists. 
1973. 


San Diego, City of, Seismic Safety Element. 1974 


San Diego Constructor; Earthquakes When Will It Happen Here; Vol. 2, Number 2, 
Depeo-12.. 9 February 1973. 


San Diego County; Seismic Safety Element. 1974 


San Diego County, Environmental Development Agency; Natural Resources Inventory of 
San Diego County, Section 3 Geology. 1971 


San Marcos, City of; Seismic Safety Element. 1973 


Seed, H.B., Idriss, I.M. "Simplified Procudure for Evaluating Soil Liquefaction 


Potential", Journal of Soil Mechanics, Society of Civil Engineers. September 
1971, pp 1249-73. 


nan. 


. 


pW Me oqur@ 4 ceteed FD eT | 
708 oft ;.B.28yW bos (WS "(ShleW 40 TO 
rativa 2° Fmoqex “retinilerd A :49el ,iivgh @ to 


Boel OBI f-2A1!] vq .= oO , 82 .f0¥ .eotvemhito ” 


ro @ 


ESE simpie? bnew vivo! 


a = 
7 J 


o yxtaiaileyd ;to \ysiJ , bedetseD 


os 


7 
‘iLs 
» 
——— —— ee ee 


SuNN@l §«.thomsid yicine simzic® :30 ytkD ,erztV Bia 


= 
_ 


yeeteey Cera env. ..weeW ,.. ited ,ogsal ¢.6 melitiw ,ameto 
OL .gy . ti .GK bf .foV ~goloed sinroiiied 5 wegnad 


eae 


Mk ebterad Slomt sok YT gateos” *.W less rah 
btOl -todoasd 


ane 


aret ¥en) OlaeM 24008 ofed..y travel exauptizad jaredGh ,fgesel 


Sniaonerwisea sdavos sted’ t,t .tovsort ,.M-9 BloltiseM 4.2 4a Tamed. 
wating I[sotbotreS brs sosn0 ."eierzotiie® mreisgued ni eyiued sors | 
: % : ? 
ie “ * te) ‘ be al al 5 a 2 4 ; 
men) 09950 net ni Aeih shwele®" ;O°C! ;.L esitedd ,yonduedd 1.8 sredat, .nendoM 


TIut, GhkdetE. .qg neal wosein tsisjen Jo yIoFsoe paeid ake 
~2 VOl 


a 
— 
a 
e 

- 


8 of} 70 Aolensixa Stod2t?0 4.0 6p (emOOM 


ee - a, —— Sy ee a 


24) -2°2i dorpezvs! voyviue .tlosd Ve. i 
~Cv@f . .8fis 


M.» .2enek -prerkiobt baa .8.8 c2iensre 
W\2) .OG4 zeluorid vewrue Lagkgatoss 


O0ef90627 Abe ..0) bas camagxt .F LW \ypoloselod vietesinele ¢.4 zelsadd .2s3domm, 


SnGiosd bas yuoload ed? ro 32 SETOTIS=® , rsiORk, meiwoll phlontA eer 
MISCZOALGGD Go AOETHip0ezA-.U .cieim OFT“) .wevA opel’ ope yesReD end to. ebiesal 
ove! 
ale TaMSia Visine Siverse ..9O v¥BtS eget mes 
' a 6 
ere? (04 : wat) ére P { - Aa a ~ —_ at P| Le ec 
POPC iF P mes isn ss7qet S15 a race _ ae Iola eal! rsa . 1030077 eho aQesU by foto 
Gi yueurdal, S18. 149 
eves SNM > N@sthS Jimeise i:yinwod OgetG wae 


a Sei! seoruees 7 seTurek | yoree sreegnl eved Letosuyis bye venues ogeid ose 


yeotor0 F noi ies. yiquod ope lt nae 


@ itoruls (set ee oimgiec (40 Ysl> ,eboreM ‘ae 
wae bYS SOX sTUMDoT!. belt hignter 2 Le 
mine? .eheoncend J) fo “Ieioe .otastoew flee 26 


—s 


eizbT .:8:0. been 


; ol shangro% 


State of California; Advisory Group on Land Use Planning; Guidelines for the 
Preperation of a Seismic Safety Element (Fourth Drart): “orc 


State of California, Division of Mines and Geology. Bulletin #198: Urban Geology. 
1975 


State of California; Governors Earthquake Council; First Report of the Governor 
Earthquake Council. 1972 


State of California; Joint Committee on Seismic Safety, Meeting the Earthquake 
Challange. January 1974. 


Tri-Cities Seismic Safety Study, El Cerrito, Richmond, and San Pablo California. 
1975). 


Times-Advocate, UPI Story, Faults in San Diego termed minor danger. April 1, 1973. 


Watkins, T. H.; Bronson, William. The California Edrthquake Hazard: A Future 
Borityon, oand;, Cry Calitornia; Volume G,.No. 4. Fall-971. 


Wiggins, J. Ho Jr.; Moran, D. F. Earthquake Safety in ‘the City of Long Beach: 
Based on Concept of Balanced Risk. Palos Verdes Estates. 1972. 


Woodward, Gizienski § Associates and F. Beach Leighton §& Associates; Seismic Safety 
Study stor the City or San Diego. 1974: 


Ziony, Joseph I; "Recency of Faulting in the Greater San Diego Area, California." 


Studies on the Geology and Geologic Hazards of the Greater San Diego Area, Calarorniar 
San Diego Association of Geologists. 1974. 


~A6- 


Bhs 


D has AUniM Yo Rolalcit ,aimiotiled to ear. 
Eth” 


WEN 1 lonHOD edevpritiss exonrsyoU :sinwtiled to eset 
~~ Sve!  Iionuod sdaupisies 
= Sh | 

34 B «x39%02 Stmeine mu settlismod saiol ;singetiled Io s7ase 

— £"el yrauielh .sgnslignd 
eee 

Feed bre bromisth ,ofivis) {3 .vbvigevyserwe simeie® eo 3fD= EST 

rf vail ever 


ioe Sonia bomrst ogsif mae a) eflvat ,yiore 19) | esesovbA-semit) 


& bre ok onkionItea alarotitsD eA ARILLSW .noenct’d 7.8 .F .anidsan 
IS2l tigt .0 ,oM (2 omolsV. ;stmidtiisd vrd sband no afi 


— Re ee pe 


PED OAT RE YISTSE skatpdsres 49 2G yswxoM Fix’ LHL yeAlgesn 
SeGi ,bese724 aob3p) eolcd .deza veotrlaa to trsono0 no beend 


“ei@eror ~eeteiouesA ¢ feydyleld ase8F .4 brs eotaloazeh i ae iti’ .btawboow 


ne] ager nee 36 VIED sf? x03 cbuse 


DyREATOtileS (est4 ogsiG ma? rete od? of poitice? % P33 9ah" [2 dyseot ,vaeks 


foi D0 ,8OT* ORS nae 78 3n97%  ofs 7 2bTATEH Dfpoiosd bak yeolosd sdy no gerbsss 


a 


Sit. ,2721gOfos0 to moltetooesA opal! ane 


Ob- 4 


PERSONS AND AGENCIES CONSULTED 


California Department of Water Resources 

City of Escondido Department of Building Inspection 

City of Escondido, Department of Public Works 

City of San Diego, Planning Department 

Escondido Mutual Water Company 

Escondido Times Advocate 

Michael Kennedy, California Division of Mines and Geology 
Charles Lough, San Diego Department of Environmental Management 
Richard Simons, Institute of Geoghysics, La Jolla, California 


United States Department of Agriculture, Soil Conservation Service. 
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